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PREFACE 

This  publication  is  the  first  in  a  series  entitled,  "U.N.C. 
Water  Resources  Papers."    The  series  was  initiated  by  the 
Institute  of  Government  and  the  Department  of  Environmenta.l 
Sciences  and  Engineering  of  the  School  of  Public  Health  to 
embody  research  of  general  interest  in  the  field  of  water 
resources . 

The  first  fifteen  or  so  papers  in  the  series  will  be  devoted 
to  publishing  the  results  of  the  research  project  which  is 
described  in  Water  Resource  Paper  No.  1.    This  project,  now 
under  way,  is  supported  by  a  grant  from  the  United  States 
Public  Health  Service.     It  contemplates  a  three-fold  study 
involving  (l)  an  investigation  of  arrangements  made  by  water 
users  in  selected  parts  of  North  Carolina  to  secure  sources 
of  water;  (2)  an  analysis  of  the  existing  structure  of  laws 
and  political  institutions  relating  to  water  resources,  and 
(3)  an  evaluation  of  the  impact  of  these  laws  and  institutions 
upon  development  of  water  resources.    A  preview  of  the  projected 
papers  growing  out  of  this  project  is  set  forth  at  page  3  of 
Paper  No.  1. 

John  L.  Sanders  Daniel  A.  Okun 

Director  of  the  Head  of  the  Department  of 

Institute  of  Government  Environmental  Sciences  and  Engineerin 

School  of  Public  Health 
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(l)  Where  and  how  are 
conflicts  among 
water  users  most 
likely  to  occur? 


PROBLEMS 


(2)  Is  the  existing 
physical  water 
resource  a  poten- 
tial limiting  factor 
on  economic  growth 
in  North  Carolina? 

(3)  Are  existing  laws 
or  institutions 
concerning  water 
use  potential  limit 
ing  factors  on 
economic  growth  in 
North  Carolina? 


(U)  What  contributions  can 
be  made  toward  recon- 
ciling conflicts  or 
removing  limiting  fact  or  sA 
on  economic  growth  by: 
Engineering 
solutions? 
Changes  in  laws 
or  institutions? 
'Management  of  exist- 
ing supplies? 
Administrative 
practices? 


SOLUTIONS 


CONSEQUENCES  OF  INACTION 


-  2  - 


ARRANGEMENTS  FOR  SOURCES  OF  WATER:  INTRODUCTION 

The  Problem 

The  origins  of  this  study  lie  in  the  questions  raised  on  the  opposite 
page.    These  are  the  water  resource  problems  of  a  state  in  the  midst  of 
an  era  of  economic  growth,  growth  which  is  carrying  many  parts  of  the 
state  closer  to  the  margin  of  developed  water  supplies. 

Plainly,  the  nature  and  intensity  of  these  problems  will  vary  from 
one  area  to  another.    They  vary  with  such  factors  as  the  extent  of  urbani- 
zation, the  rate  of  economic  growth,  the  location  of  population  centers 
and  water  users  relative  to  sources  of  water  supply,  and  the  extent  and 
state  of  development  of  the  sources  of  supply.    The  problems  thus  are 
differential  and  complex,  and  one  would  expect  that  effective  solutions 
will  be  of  like  nature.    Hopefully,  some  of  the  solutions  that  must  soon 
be  devised  for  some  parts  of  the  state  may  help  in  the  future  to  solve 
the  less  pressing  problems  of  other  sections. 

Study  Objectives 

This  study  was  initiated  to  search  for  answers  to  some  of  these 
questions . 

It  seeks  especially  to  identify  potential  conflicts  among  water 
users;  to  evaluate  the  operation  of  the  existing  structure  of  laws  and 
political  institutions  affecting  water  use  and  their  impact  on  water 
resource  development;  and  to  point  toward  possible  changes  in  laws  and 
political  institutions  which  might  help  to  eliminate  conflicts  or  remove 
limitations  upon  economic  growth.    As  a  background  for  these  matters,  it 
also  seeks  to  develop  pertinent  engineering  and  economic  data  and  to 
evaluate  possible  engineering  solutions  to  potential  water  shortages. 

The  study  is  under  the  supervision  of  the  author  as  principal 
investigator  and  Professor  Daniel  A.  Okun"  as  co-principal  investiga- 
tor.    Its  projected  duration  is  three  years--two  years  of  research 

'*Head  of  the  U.N.C.  Department  of  Environmental  Sciences  and 
Engineering,  School  of  Public  Health. 
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coupled  with  some  writing,  and  a  third  year  devoted  principally  to 
preparation  of  a  final  report.    A  grant  of  $11,302  from  the  U.  S. 
Public  Health  Service  has  supported  research  during  the  first  year  of 
study  (and  applications  will  be  made  for  further  assistance  covering 
the  remaining  two  years). 

Further  details  concerning  the  aims  and  methodology  of  the  study 
will  be  found  in  the  Research  Plan  submitted  to  the  Public  Health  Ser- 
vice, which  is  printed  as  an  appendix  to  this  paper. 

Research  under  way  during  the  first  year  has  fallen  in  three 
categories: 

.Legal  and  institutional  studies — principally  field  surveys  of 
irrigators  in  eleven  North  Carolina  counties  (focusing  upon 
arrangements  made  by  irrigators  to  secure  sources  of  water 
supply),  and  an  analysis  of  North  Carolina  water  rights  law, 
by  two  UNC  law  students . 

.Engineering  studies — compilation  and  analysis  of  available 
data  for  one  of  the  study  areas  concerning  water  resources, 
potential  development  of  these  resources,  and  present  and 
potential  water  usage,  by  a  graduate  student  in  the  UNC 
Department  of  Environmental  Sciences  and  Engineering. 
.Planning  studies — an  analysis  of  different  techniques  of 
water  allocation,  and  their  implications  for  urban  and  region- 
al planning,  by  a  graduate  student  in  the  UNC  Department  of 
City  and  Regional  Planning. 
Papers  embodying  this  research  are  now  being  prepared  and  should  be  ready 
for  publication  during  1963.    The  probable  order  of  publication  is  as 
follows: 

(a)  Approximately  a  dozen  papers  describing  the  results  of 
irrigation  surveys  made  in  selected  North  Carolina  counties 
during  1962. 

(b)  A  paper  analyzing  the  implications  of  various  techniques 
of  water  allocation  for  urban  growth  (Master's  Thesis  in 
City  and  Regional  Planning). 

(c)  One  or  more  papers  developing  the  engineering  aspects  of  the 
project  (including  a  Master's  Thesis  in  Environmental  Sciences 
and  Eng  ine  e  r  ing ) . 


-  h  - 


Work  projected  for  the  next  phase  of  the  project  includes  some  further 
analysis  of  irrigation  practices;  legal-institutional  surveys  of  municipal 
and  industrial  water  users;  further  analysis  of  economic  and  engineering 
factors;  and  a  study  of  regional  water  and  sewer  programs. 


APPENDIX 
Notice  of  Research  Project 


and 

Research  Plan 

#        #        -X-        -X-        -X-        -a-         -5r        -X-  * 

As  submitted  to  the  United  States 

Public  Health  Service 
in  application  for  research  grant 
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NOTICE  OF  RESEARCH  PROJECT 

The  aim  of  this  project  is  to  examine  and  analyze  available  water 
sources,  water  use  (including  dilution  of  sewage  and  wastes),  and  arrange- 
ments by  water  users  to  secure  water  sources,  in  selected  areas  of  North 
Carolina.    Its  broader  purpose  is  to  try  to  determine  where  conflicts 
among  water  users  are  most  likely  to  occur:  whether  the  existing  legal 
and  institutional  structure  relating  to  water  use  is  a  potential  limit- 
ing factor  on  economic  growth;  and  whether  conflicts  can  be  reconciled, 
or  economic  growth  implemented,  by  means  of  changes  in  laws  or  institu- 
tions.   Subsidiary  to  this  principal  purpose  will  be  an  effort  to  elicit 
some  rudimentary  answers  to  the  following  questions:     Is  the  existing 
water  resource  of  the  area  likely  to  be  a  limiting  factor  on  economic 
growth  or  a  source  of  conflicts  among  water  users?    What  contributions 
can  be  made  toward  reconciling  conflicts  or  implementing  growth  by  means 
of  engineering  solutions,  or  management  of  existing  water  supplies,  or 
administrative  practices? 

Study  areas  will  be  selected  which  seem  likely  soon  to  confront 
these  issues  and  for  which  sufficient  background  information  is  already 
available  to  permit  concentration  on  the  focal  issues  of  the  project 
without  comprehensive  preliminary  surveys. 
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1.  RESEARCH  PLAN 
A.  Specific  Aims- 

The  aim  of  the  proposed  project  is  to  examine  and  analyze,  in 
selected  sections  of  North  Carolina,  available  sources  of  water 
supplies,  present  and  potential  water  usage  (including  use  for  dilu- 
tion of  sewage  and  wastes),  and  arrangements  made  by  water  users  to 
secure  sources  of  water. 

The  principal,  long-range  objective  would  be  to  seek  some 
answers  to  the  following  questions:    Where  and  how  are  conflicts 
among  water  users  in  this  region  of  the  United  States  (as  exempli- 
fied by  the  areas  proposed  for  study)  most  likely  to  occur?  Are 
existing  laws  or  institutions  in  the  region  concerning  water  use 
potential  limiting  factors  on  economic  growth?    What  contributions 
can  be  made  toward  reconciling  these  conflicts  or  eliminating  the 
limiting  factors  on  economic  growth  by  means  of  changes  in  laws  or 
institutions? 

A  subsidiary  long-range  objective  of  the  research  would  be  to 
develop  some  rudimentary  answers  to  the  following  issues:     Is  the 
existing  physical  water  resource  in  such  areas  likely  to  be  a  limit- 
ing factor  on  economic  growth  or  a  source  of  conflicts  among  water 
users?    What  contributions  can  be  made  toward  reconciling  conflicts 
or  removing  limiting  factors  on  growth  by  means  of  engineering  solu- 
tions, or  by  management  of  existing  water  supplies,  or  by  adminis- 
trative practices?    It  is  hardly  to  be  expected  that  comprehensive 
or  definitive  answers  to  these  questions  could  be  developed  within 
the  limited  dimensions  of  this  study.     Rather,  it  is  hoped  that — 
incidental  to  the  principal  research  ob jective--the  outlines  of 
these  issues  can  be  traced  and  the  beginnings  of  some  answers 
elicited. 

Among  the  areas  intended  for  study  are  the  "Seven  Cities  Area" 
of  Piedmont  North  Carolina  (lying  between  the  cities  of  Greensboro, 
Winston-Salem,  Burlington,  High  Point,  Lexington,  Thomasville,  and 
Kernersville),  and  the  Upper  French  Broad  Basin  of  Western  North 
Carolina  (lying  mainly  in  Buncombe,  Henderson  and  Transylvania 
Counties).    Two  reasons  prompt  this  selection:    First,  the  pressure 
of  increasing  population  and  economic  growth  seem  likely  soon  to 
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bring  these  areas  close  to  the  margin  of  developed  water  resources 
and  thus  to  give  rise  to  some  of  the  problems  envisioned  by  this 
project.    Second,  sufficient  background  information  is  already  avail- 
able concerning  these  areas  to  allow  concentration  on  the  issues 
which  are  the  focus  of  the  project  without  comprehensive  preliminary 
surveys . 

In  personal  terms,  this  research  project  along  with  several 
other  lesser  efforts  currently  under  way  will  materially  help  the 
Principal  Investigator  in  fulfilling  his  responsibilities  as  the 
Institute  of  Government  faculty  member  in  the  field  of  water 
resources . 

B.  Method  of  Procedure - 

The  early  stages  of  the  project  would  include:     (a)  a  compila- 
tion and  summary  of  available  data  concerning  sources  of  water  in 
the  study  areas,  present  and  potential  water  usage,  and  economic 
and  population  trends;  (b)  identification  of  significant  gaps,  if 
any,  in  this  data,  and  an  effort  to  fill  in  these  gaps  if  practica- 
ble; and  (c)  an  examination  of  existing  arrangements  made  by  water 
users  to  secure  sources  of  water  for  various  purposes.     The  work 
under  the  first  two  headings  would  be  done  principally  by  the  gradu- 
ate assistants  in  planning  and  sanitary  engineering;  that  under  the 
third  heading,  principally  by  the  graduate  law  assistant. 

The  examination  of  arrangements  to  secure  sources  of  water  will 
require  some  original  field  research.     The  mechanics  for  this  are 
already  established,  having  been  tested  during  the  past  three  years 
in  a  related  project.     (A  paper  embodying  the  earlier  research  has 
been  prepared  for  presentation  at  the  Southeastern  Water  Law  Con- 
ference, to  be  held  at  Athens,  Georgia,  November  7-10,  l°6l.  It 
is  entitled  "Water  Use  Law  in  Action:    An  Analysis  of  Arrangements 
Made  by  Water  Users  to  Secure  Their  Sources  of  Water  Supply,  with 
Particular  Reference  to  the  Research  Triangle  Region  of  North 
Carolina."    A  copy  of  the  paper  is  attached  to  this  application.) 
Questionnaires,  already  prepared,  will  be  used  as  a  point  of  depar- 
ture for  interviewing  selected  water  users  in  the  study  areas,  in 
an  effort  to  determine: 
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.   .   .  how  cities ,  farmers,  industries  and  other  water  users 
actually  operate  within  the  framework  of  existing  laws 
and  institutions ; 

...  at  what  cost; 

.  .  .  what  obstacles  have  been  posed  to  these  water  users  by 
existing  laws  and  institutions ;  and 

.  .  .  how  the  water  users  have  sought  to  overcome  these 
obstacles,  and  with  what  success. 
The  results  of  this  research,  and  the  data  concerning  available  water 
sources,  water  usage,  and  economic  growth,  will  then  be  reviewed  and 
analyzed  in  an  effort  to  reach  the  issues  stated  earlier  under  the 
heading,  "Specific  Aims". 

It  is  anticipated  that  one  or  more  preliminary  publications  will 
be  prepared  during  the  first  two  years  of  the  project  and  that  the 
principal  investigator  will  devote  a  substantial  fraction  of  his  time 
during  the  third  year  to  writing  a  final  publication. 

C .  Significance  of  this  Research- 

This  research  should  help  to  identify  some  of  the  problems  of 
areas  that  have  been  or  may  soon  be  carried  by  economic  growth  close 
to  the  margin  of  developed  water  resources,  to  point  toward  possible 
institutional  and  physical  solutions,  and  to  show  the  consequences 
of  inaction  in  these  areas.    More  specifically,  the  research  may: 

(a)  help  identify  ways  in  which  the  existing  legal  and  institutional 
structure  operates  to  enhance  available  sources  of  water  or  to  pre- 
vent or  discourage  water  users  from  reaching  particular  water  sources; 

(b)  demonstrate  the  cost  to  various  classes  of  water  users  of  operat- 
ing under  the  existing  system  of  water  law;  (c)  develop  information 
of  interest  to  water  users  concerning  methods  of  dealing  with  mutual 
problems,  and  information  that  might  be  useful  in  any  effort  to 
revise  existing  water  laws;  and  (d)  shed  light  on  the  interrelation- 
ships of  physical  and  institutional  solutions  to  water  resource  prob- 
lems.   It  is  hoped  that  the  research  product  will  be  of  broader 
application  than  its  limited  North  Carolina  origins. 
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D.  Facilities  Available - 

No  special  physical  facilities  will  be  needed  on  the  project. 
For  research  work,  the  project  can  draw  freely  for  student  personnel 
on  the  Institute  of  Government  as  well  as  the  Departments  of  Sanitary 
Engineering  [now  Environmental  Sciences  and  Engineering]  and  City 
and  Regional  Planning,  and  on  the  Law  School,  of  the  University  of 
North  Carolina.     The  contacts  of  the  Institute  of  Government  with 
municipal,  industrial,  agricultural  and  other  interests  throughout 
the  State  will  be  very  helpful  in  forwarding  the  field  research. 


